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Pigmented nevi in children are common, but are not usually removed, except
for reasons of growth, trauma, or increase of pigmentation, or occasionally for
cosmetic purposes. Such nevi, except those excised for the last-mentioned reason,
cannot be considered quiescent from the statistical standpoint. Although histo-
pathologic study of routine surgical specimens of nevi in children has been per-
formed in one series of 30 and another series of 50, no large group of nevi in
children has ever been taken at random and examined. The purpose of this in-
vestigation is to demonstrate the normal histopathologic variation in 100 pre-
pubertal nevi and to determine whether any of these showed evidences of malig-
nancy, or signs which might erroneously be diagnosed as malignant, such as
Spitz's (1, 2) "juvenile melanoma giant cells," and increased cellularity at the
basal layer. This project was stimulated by the work of Lund and Stohhe (3),
who demonstrated the variations in nevi of all ages.
Correlation of clinical and histopathologic findings in 100 nevi removed from
98 children forms the basis of this report. The nevi were excised from children
between the ages of 1 year and 10 years, none of whom showed any signs of
puberty. These children were selected from a group of approximately 450 chil-
dren, examined in a state institution for the feeble-minded.1 Lack of parental
permission, together with signs of puberty and probable postbiopsy difficulties,
limited the number to 98 individuals. Some had solitary lesions; others, multiple
lesions. When a child had multiple lesions, the clinical type of nevus remained
fairly constant. All stages of transition, from lentigo to superficial flat nevi and
papillomatous nevi, were seen, both clinically and histopathologically. Only a
few deep papillomatous or verrucous nevi and nonpigmented hairy nevi were
noted. Obviously, in such an institution there was no one to note if there had
been any recent increase in size or pigmentation of the nevi. The nevi which
appeared darker in color than others present in the same individual were re-
moved. Permission for removal of all the nevi noted on the hands and feet
was requested, but only 24 of these nevi were removed.
The tissue was fixed in formalin and blocked in paraffin. The following stains
were employed: hematoxylin and eosin; van Gieson, for connective tissue; elastin
H for elastic tissue; silver nitrate counterstained with hematoxylin to show the
* Read at the meeting of the Society for Investigative Dermatology, Chicago, Illinois,
June 7, 1952.
f Abridgment, with additions, of thesis submitted by Dr. Stegmaier to the Faculty of
the Graduate School of the University of Minnesota in partial fulfillment of the require-
ments for the degree of Master of Science in Dermatology and Syphilology.
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melanin pigmentation; Bodian silver protein stain2 to demonstrate nonmedul-
lated nerve fibers.
Clinically no blue nevi were noted in the 450 children examined, nor was there
evidence of them in the 100 specimens histopathologicafly examined.
RESULTS
Classificat'ion.—Of the 24 specimens obtained from the hands and feet 3 were
less than 2 mm. in diameter. In these, we did not note nevus cells, clear or den-
dritic cells, or increased pigmentation, in spite of multiple sections. A large
pigmented lesion from a case of adenoma sebaceum, and a large, flat abdominal
lesion removed from another patient, also failed to show any nevus cells The
other 95 specimens examined at biopsy were classified into lentigines, junction
nevi, dermal nevi, and combined nevi (that is, junction nevi and dermal nevi).
This classification is broader and lacks the subdivision of other authors which
will be discussed later. The term "lentigines" is used in the sense defined by
Zeisler and Becker (4), in which there is proliferation of the rete ridges with a
varying amount of increased melanin pigmentation associated with an increase
in clear and dendritic cells. We now know on the basis of studies, especially of
Becker, Jr. and co-workers (5), that the dendritic cell is the only melanin-
forming cell of the epidermis and that the clear cells of Masson are modified
dendritic cells. This is contrary to the opinion formerly held by one of us (6)
that the basal cells form pigment and that dendritic cells and clear cells are modi-
fied basal cells.
Lentigines, therefore, strictly speaking contain no nevus cells. Of the 100
lesions excised, 14 did not show any clearly defined nevus cells but did show an
increase in pigmentation of the basal layer in dendritic cells and in relation to
clear cells. They were regarded as lentigines, although Lund and Stobbe (3)
have stated that the distinction of lentigines from nevi is not always clear.
When we cut further into the paraffin blocks, in several instances a few nevus
cell nests could finally be demonstrated (fig. 1). These cases were, therefore,
reclassified as junction nevi. It is the belief of one of us (Montgomery) that
there may be a transition between lentigines and junction nevi. We have also
observed this phenomenon in adults. When after multiple sections we could not
demonstrate nevus cells, then the case was classified as one of lentigo. Three of
the 14 lentigines were from the palm or soles.
Nevus cells limited to the epidermis or the epidermal-dermal junction were
classified as junction nevi. In this group there were no nevi cells deep in the
cutis. Forty-seven of the 100 were classified as such. We did not subdivide junc-
tion nevi, because in no case were all the cells completely within the epidermis;
always a few nevus cells could be found in the upper part of the cutis. Serial
sections might reveal a connection with the epidermis.
Nevus cells separated from the epidermis were classified as dermal nevi, none
of which were found in this series. We did not try to divide pigmented nevi into
types A, B, and C as Becker (7) has done, because we did not have any dermal
2 This stain is a modification of the original Bodian stain.
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nevi, nor did we have any nevi in the series showing "lames foliacées" and neu-
roid tubes, as described by Masson (8).
FIG. la. Junction nevus from plantar surface of a 5-year-old girl. Note transition from
lentigo to junction nevus. Only one nest of nevus cells found at X plus increased number of
clear and dendritic cells simulating lentigo (hematoxylin and eosin X65). b. Junction nevus
from Achilles area of heel of a 9-year-old girl. Multiple sections failed to reveal any nevus
cells, simply showing changes consistent with lentigo, but on further sectioning one theque
or group of nevus cells was found (silver nitrate, X85).
The remainder of the sections, 34, had nevus cells in the cutis, as well as in the
epidermis, and were called combined nevi (fig. 2).
Junctional proliferation can be defined as the formation of cells within the
I
—
Fin. 2a. Junction nevus from the neck of an 8-year-old boy. Typical intra-epidermal
nests of nevus cells, a few to be found lying free in the upper part of the eutis. The cells
are large, but there are no mitoses (hematoxylin and eosin, X170). b. Combined nevus from
scapula of a girl aged 7 years. Large uevus cells, but without mitoses, lying just beneath
the epidermis. Note sharp delineation of the depth of the nevus to the horizontal network
of the blood vessels in the upper part of the cutis (hematoxylin and eosin, Xl05). c. Com-
bined nevus from the back of a 5-year-old boy revealing nonmedullated nerve fibers in be-
tween nevus cells. There were no "lames foliacfes" or neoroid tubes (Bodian stain, X420).
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epidermis or closely connected to it in its deeper layer. There is the Abtropfung
of Unna or trickling off of nevus cells at the epidermal-dermal junction. It was
present in all 95 of the nevi, and therefore can be considered normal and not a
sign of an actively growing nevus or premalignant nevus when it occurs in the
prepubertal nevus. This is significant, because it has been emphasized by Mie-
scher (9), by Becker (7), by Montgomery and Kernohan (6), and by others that
when a melano-epithelioma develops, the change almost always occurs at the
epidermal-dermal junction.
Mitoses.—In the evolution of the benign nevi a few mitoses would be ex-
pected, but in the 95 cases only 1 section revealed mitotic figures. This is con-
trary to the findings of others, including Lund and Stobbe (3), who demon-
strated mitoses in 6 of the 30 juvenile nevi, namely, nevi occurring in children
before the age of puberty. Unna (10) also found mitoses to be uncommon. In
as yet unpublished studies McWhorter and Woolner (11), reviewing all cases of
melanornas in children at the Mayo Clinic, found several cases in which the
sections revealed numerous mitoses and the histologic picture was that of a
"juvenile melanoma" as the term is employed by Spitz (1, 2). All of these pa-
tients were alive after three to twenty-four years' follow-up. There were, how-
ever, 3 children in the series studied by McWhorter and Woolner who had
malignant melanomas proved histologically and in whom metastasis and death
occurred before the age of puberty. In the 1 case in our series that showed mitotic
figures there was only an occasional mitosis, and the size of the nevus cells was
uniformly small, not large as is seen in malignant melanomas.
Cell Structure.—Cells of uniform Size were noted in ciiost of the nevi. In only 1
did we note large cells as described by Spitz (1, 2) in her 13 melanomas. In com-
parison with the cells of known malignant melanomas in adults, the cells of
benign juvenile nevi had less cytoplasm and smaller nuclei, and therefore, the
whole cell was smaller. This is of value in separating benign nevi from malignant
melanomas in children (fig. 3).
Elastic Tissue and Connective Tissue.—Normally, elastic tissue and connective
tissue are fine and sparse, and parallel the contour of the epidermis in the papil-
lary layer of the upper part of the cutis. Beneath this layer the connective and
elastic tissue is denser, and is arranged in linear hands. In general the nevus
cells of the combined nevi in our series were limited to the papillary layer.
When the nevus cell nests were luxuriant, the elastic tissue was lost between the
nests, while the collagenous tissue was only partially lost. Instead of penetrating
the linear band of connective tisue, the increased number of nevus cells seems,
purely by pressure of population, to cause the nevus to become elevated above
the surface of the normal skin. This was a consistent finding in ailbut 1 combined
nevus. In the latter section the nevus cells were found between large bundles of
collagenous tissue deep in the cutis. The elastic tissue was destroyed in the area.
There were no mitotic figures or enlarged cells to suggest any malignant charac-
ter of this particular section.
In several of the lesions the nevus cells seemed to stop at the level of the hori-
zontal network of blood vessels, in other words at the base of the papillary bodies,
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where the connective tissue assumes its normal parallel arrangement. Thus, the
limitation of penetration of the nevus cells was similar to the limitation of the
Fin. 3a. Junction nevus from axilla of a 5-year-old child with large nevus cells but no
mitotic figures (hematoxylin and eosin, ><200). b. Early malignant melanoma of back in
adult, aged 55 years, who later had metastasis and died. Note mitotic figure at X. The
malignant nevus cells are much larger than the benign nevus cells in a though of approxi-
mately the same magnification (hematoxylin and eosin, X175).
infiltration to the upper part of the cutis and to the horizontal network of
blood vessels and their capillaries as seen in lichen planus.
Pigmenlalion.—T his was best demonstrated with Becker's silver nitrate stain.
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Whereas in the hematoxylin and eosin stained slides melanin was not always
clearly demonstrated, it was easily seen in the silver nitrate stained slides. Pig-
mentation in general was most pronounced in the most superficial cells of the
nevus and in dendritic cells in the epidermis.
Nerve Fibers.—By use of a modified Bodian silver protein stain nonmedullated
nerve fibers were noted in 14 of 67 cases in which this stain was employed. These
fibers were seen to be traversing between the nevus cells and extending up to
FIG. 5a. Combined nevus from neck of a boy aged 6 years. Nevus cells penetrating deep
into solid mass about and below hair follicles. This was the deepest nevus seen in this series
(hematoxylin and eosin, X90). b. Adjacent section from same case. Stained with silver ni-
trate, which brings out the melanin pigment staining black. Note that pigment activity is
chiefly at the epidermal-dermal junction and that the nevus cells are smaller as they go
deeper into the cutis and no longer contain pigment (silver nitrate, X100).
and even possibly into the epidermis in some instances. Neuroid tubes or "lames
foliacées" of Masson were not seen in any of the sections. Ebert (12) demon-
strated the nerve fibrils and dendritic cells in relation to nevus cells in a 12-year-
old child.
Perifollicular Distribution. - Of the 34 combined nevi 13 showed origin of nests
of nevus cells from the walls of the hair follicles. Since this epithelium is a con-
tinuation of the surface epithelium, this was to be expected. The deepest nevus
cells were those in association with a hair follicle (figs. 4 and 5). The lack of hair
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follicles on the palms and soles may possibly account for the lack of nevus cells
deep in the cutis in these sites.
Hands and Feet.—Since very few normal nevi from the hands and feet of
children have been examined, and because of the frequency of melanomas on
the soles, nevi in these areas were particularly searched for and removed. Alto-
gether, 24 nevi were removed from the hands and feet, 13 specifically from the
palinar or plantar surface. Of these 13, 3 were lentigines, 8 were of the junctional
type, and 2 specimens did not show either an increased number of clear cells,
dendritic cells, or pigmentation, and there were no nevus cells. There were no
combined nevi.
The other 11 nevi were removed from the dorsa or sides of the extremities.
One was a lentigo, 8 were junction nevi, and 2 showed combined nevi. None of
the combined series showed mitosis, enlarged nevus cells, or atypical cells. The
fact that the majority were junctional in type is in conformity with other opin-
ions.
Age.—Twenty-five nevi were removed from children less than 5 years of age.
Only 4 of these were of the combined type, the others being lentigines and junc-
tional nevi.
Inflammaiion.—It was difficult to distinguish a few lymphocytes and epi-
thelioid cells surrounding the nevus from nevus cells. However, when the in-
flammatory reaction was pronounced, there was no difficulty. A distinct inflam-
matory reaction was noted in only 2 of the 95 nevi. The first was from an 8-year-
old patient, the nevus being located on the right cheek. The largest nevus cells
seen in all the sections formed this junction nevus. Occasional mitoses were also
noted. The inflammatory cells were predominantly lymphocytic.
The second specimen was removed from the upper shoulder of a 6-year-old
child. Nevus cells were also larger than usual. Mitoses were not seen. The cells
of this junction nevus were becoming fusiform after dipping into the cutis.
LITERATURE
Spitz (2) in her earlier report stated that she had examined 50 nevi from children 1 month
to 12 years of age. These were compared with her 13 juvenile melanomas, which morpholog-
ically contained large neoplastic cells and behaved clinically as benign lesions. She elab-
orated further regarding nevi in children in her recent article (1). She did not, however,
analyze the results of her 50 cases in any detail. She concluded that the benign nevi of chil-
dren were more cellular than the adult nevi, that structures resembling "lames foliacées"
were seldom seen, and that 98 per cent of nevi in children showed epidermal nevus cells.
She further stated that since children's benign nevi are so cellular, they have been errone-
ously diagnosed as melanomas. The large giant cells found in her 13 cases of juvenile mela-
nomas were distinctive for this disease, but did not always connote malignancy.
Russo (13), however, has reported 1 questionable malignant melanoma in a 5-week-old
child, with resultant death, 1 confirmed malignant melanoma in a 6-month-old child that
died with the disease, and another in a child aged 3 years, still living. A 9-month-old infant
reported by Dargeon and associates (14) died with malignant melanomatous metastasis.
Transpiacental spread was assumed, since the mother died four days after the birth of the
patient with the same disease. Her uterus showed metastasis. Others (15, 16) have also re-
ported malignant melanomas in children.
Allen (17) re-emphasized Spitz's hypotheses regarding the so-called juvenile melanoma.
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He noted that the junctional change occurred also in the prolongations of the epidermis
around the hair follicles and sebaceous glands. Nevi in children, according to Allen, have
junctional changes in 90 per cent of the nevi. Reiteration of Spitz's juvenile melanoma
origin of nevi and hypotheses regarding the fate of juvenile melanoma are discussed.
The inflammatory reaction is intrinsic, stated Allen, and is due to the active proliferative
nevus similar to other cancerous and precancerous lesions. Lund and Stobbe did not attach
any significance to inflammation in their series.
Allen stated that lentigo and lentigo maligna, as used by the dermatologists, appeared
to refer respectively to early and advanced stages of a junctional nevus. This confusion has
arisen because different authors have spoken of lentigines with true nevus cells, and they
have spoken of intra-epidermal nevi without nevus cells.
Traub and Keil (18) regarded junctional proliferation as potentially malignant whenever
it occurs in life. Lentigines have been broken down into three groups to complicate the pic-
ture further. Traub and Keil also separated the junction nevi from the epidermal nevi.
Their criteria for a diagnosis of melanoma include trickling off, presence of clear cells,
mitotic figures, variably sized and shaped pigment cells, and chronic inflammation.
Sachs and associates (19) separated the junctional nevi from the epidermal nevi. They
distinguished the common mole from the junctional nevus and considered the latter the
exclusive precursor of melanomas.
Miescher (9) regarded junctional proliferation as a part of the evolution of the nevus.
Unna (10) accounted for the elevation of the nevus in its evolution by the in situ destruc-
tion of the elastic tissue in the papillary layer and its preservation at the base of the nevi.
Lund and Stobbe (3) have correlated the histologic appearance of the nevi with the age
of the patient. Their total series of prepubertal nevi amount to only 30, and of this group
only 2 were from the hands and feet. They did state that nevi from the hands and feet
tended to lose junctional proliferation but at a later date than nevi elsewhere.
Masson (8) has noted, on rare occasions, neuroid tubes in nevi of children after the age
of 3 years. He further stated that there is no neurogenic (Schwannian) origin of nevi located
on the tips of the fingers and toes even among adults.
Eleven per cent of 460 nevi from patients of all ages examined by Montgomery and Kerno-
han (6) revealed neuro-epithelial origin with the presence of "lames foliacées."
COMMENT
In our series of cases we did not find the actively growing lesions with numer-
ous mitoses presenting the histologic picture of malignant melanoma as seen by
Spitz (1, 2), Allen (17), Lund and Stobbe (3), and Haserick (20). Choosing to
take our series of biopsies from children from a large public institution, we were
able to select the more darkly pigmented lesions. We were unable to get the
history as to increase of size or of pigmentation, but presumably the lesions
had not shown appreciable change. The question of malignancy did not arise in
this series. One of us (Montgomery) has been following a series of cases of malig-
nant melanoma in which the patients were children and in which material had
been sent to him from outside the Mayo Clinic, as well as those seen recently in
the clinic and those that McWhorter and Woolner (11) studied. There is no
question but that malignant melanomas in children can develop, and metastasis
and death result before the age of puberty. We have had 3 such instances at the
Mayo Clinic, and many pathologists and dermatopathologists throughout the
country have almost uniformly said to one of us (Montgomery) that they have
seen such cases. The morphologic features of malignant melanomas in children
and adults do not differ histpathologically, and the histologic features are char-
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acterized by very large tumor cells presenting varying degrees of abnormal
pathologic mitoses and densely staining, irregular-shaped nuclei and deposits of
chromatin. In some instances, as in adults, malignant melanomas in children
show a histologic picture resembling that of fibrosarcoma or resembling that of
squamous cell epithelioma, grade 4; that is, simulating fibrosarcoma. In 2 in-
stances it has been difficult to tell on routine sections whether the lesion was a
pigmented squamous cell epithelioma or a malignant melanoma. These were
earlier cases in which the tyrosinase (21) test could not be done. Differences of
opinion among pathologists and dermatopathologists exist at present regarding
melanomas in children which would fall in Spitz's classification of "juvenile
melanoma" and of which following simple excision there has been no recurrence
or metastasis in some of a series of cases observed at the Mayo Clinic over a
period of from three to twenty-four years. Lund (personal communication) and
we do not like the term "juvenile melanoma" to designate a benign condition on
the one hand and a malignant one on the other. This whole problem has yet to
be settled.
SUMMARY
A series of 100 nevi in children before the age of puberty have been reviewed.
Some previously diagnosed lentigines by microscopic examination may be found
to be junction nevi, because multiple sections will reveal nevus cells.
All nevi in children show junctional proliferation. This should not be inter-
preted erroneously as active growth or an indication of premalignancy.
Mitotic figures in nevus cells in children are extremely rare, and in no instance
in this series were large malignant melanoma cells observed.
Ordinary nevus giant cells do not connote malignancy. In none of the lesions
was the histologic picture that of true malignant melanoma.
The majority of nevi in the hands and feet are junction nevi. The lack of nevus
cells in the cutis may possibly be explained by the lack of hair follicles from
which the nevus cells may originate.
There are more combined nevi in the age group 5 to 10 years than at other
ages, a fact which would seem to indicate that the nevus cells migrate down-
ward during their evolution. This is consistent with the views of Unna, and more
recently of Lung and Stobbe.
The inflammatory reaction accompanying nevi in children is minimal but
did occur in 2 of the growing nevi in our series.
Whereas we were able to demonstrate nonmedullated nerve fibers with modi-
fied Bodian stain in about 20 per cent of the cases, there were no sections showing
"lames foliacées" or neuroid tubes, which Masson stressed as occurring in pig-
mented nevi.
In no instance was an example of blue nevus found histologically, and there
were no blue nevi seen clinically in examination of 450 children.
This study does not deny the existence of malignant melanomas arising in
children, with metastasis and death occurring before the age of puberty.
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DISCUSSION
DR. S. WILLIAM BECKER, Chicago, Ill.: It is unfortunate that routine H and E
stains mask melanin pigment. Appropriate use of Bizzozerro's silver method is
of great assistance in identifying it. Studies by IVEichel and others have shown
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that nevi in children under four years of age are practically all flat. The present
study verifies microscopically what has been observed clinically. Further study
of this kind should go a long way toward clarifying the histogenesis of elevated
nevi. In a recent article in Cancer Masson reiterated his belief that nevi have a
dual origin: (1) the superficial portion from proliferation of melanoblasts at the
epidermodermal junction, and (2) the deeper portion from Schwannian elements
of the dermal nerves. The first has been observed in acquired nevus; the second
is open to some question. There seems no good reason why the entire nevus could
not be formed from melanoblasts at the epidermodermal junction by penetra-
tion and morphologic alteration. The concept of Mrs. Dawson that the "lames
foliacées" are the result of fibrosis is not borne out by differential staining,
since none of the elements take connective tissue stains. The term "lentigo"
is better reserved for brown macules appearing later in life which show no melano-
blastic proliferation; the brown macules seen in childhood should be considered
as nevi from their onset. Failure to find blue nevus is explainable by its relative
rarity.
DR. M. H. EBERT, Chicago, Ill.: I was especially interested in this paper be-
cause some years ago, as some of you may recall, I reported a case of a boy
just before the age of puberty who developed many nevi. They were all of the
junction type and we thought we were able to trace their origin from the melano-
cytes (clear cells) in the basal layer. I do not believe the nevi we studied were
potentially malignant. I have the feeling, borne out by this paper, that all these
cellular nevi originate from the epidermis and are of the junction type to start
with. As they develop they become separated from the epidermis, forming the
dermal nevi. When this so-called junction type is seen in an adult, it may be that
this process has not been completed and it may be due to this fact that later
they develop into a malignant condition.
DR. HERMAN BEERMAN, Philadelphia, Penn.: I would like to ask what to
advise the parents of a patient from twelve to fourteen years of age who has a
nevus with the histology of a malignant melanoma, which we call juvenile
melanoma?
DR. In L. SCHAMBERG, Philadelphia, Penn.: The pigmented nevus is assum-
ing an increasingly prominent role in our professional lives as a result of the
increasing interest of the laity in cancer prevention. We cannot always differen-
tiate clinically between the junction nevus, the occasional precursor of malig-
nant melanoma, and the always benign intradermal or intraepidermal nevus.
We must therefore decide, in an ever increasing number of patients, whether it
is justified to remove nevi which may or may not be premalignant, with the
realization that only a very tiny percentage of junction nevi go on to melanoma.
It has been aptly said that it is just as reasonable to amputate the breasts and
cervices of all adolescent girls to prevent cancer of these organs as to excise all
pigmented nevi.
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DR. HAMILTON MONTGOMERY, Roche&er, Minn. (closing): There is a great
deal of confusion in regard to just what is meant by the term, juvenile melanoma,
which term neither Lund nor we like, because these lesions should be distin-
guished as either benign or malignant. I have seen three out of approximately
twelve cases in which malignant melanoma, proven histologically as such, de-
veloped in a child with metastasis and death before the age of puberty. Prac-
tically all the pathologists or dermatopathologists to whom I have talked have
seen one or more of such cases. The difficulty arises when pathologic diagnosis
alone is attempted, and in some instances actively growing melanomas in
children histologically simulate malignant melanomas of adults, and yet clini-
cally there is no metastasis or death. A junction nevus does not necessarily give
rise to malignant melanoma, and the small size of the cells and the lack of ab-
normal mitotic figures serve to distinguish these junction nevi, whether in chil-
dren or in adults from malignant melanomas. A series of lantern slides was shown
illustrating the difficulties in distinction that arise at times between benign and
malignant melanomas in children.
